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NOAA’s National Centers for Environmental Information (NCEI) and co-located World 
Data Service (WDS) for Geophysics and the International Tsunami Information Center 
(ITIC), a UNESCO/IOC-NOAA partnership, have collaborated to produce a map 
showing significant volcanic eruptions. The information comes from the NCEI Significant 
Volcanic Eruptions Database which includes volcanic eruptions from 4360 B.C. to A.D. 
2017 meeting at least one of the following criteria: resulted in moderate damage 
(approximately USD $1 million or more), caused fatalities, produced a large eruption 
with a volcanic explosivity index (VEI) of 6 or larger, generated a tsunami, or was 
associated with a major earthquake. VEI is a simple 0-8 index of increasing explosivity 
that combines quantitative data with descriptions from observers (Newhall and Self, 
1982).

There are approximately 800 eruptions in the database. The global distribution of these 
eruptions is 24% Central and South Pacific, 17% East Asia, 16% Europe, 16% Southern 
Asia (including western Indonesia), 9% Central America and the Caribbean, 7% North 
America and Hawaii, 4% South America, 4% Africa, 2% Kamchatka and the Kuril 
Islands, and 1% Middle East. The majority of the volcanic eruption information comes 
from eyewitness observations that are now enhanced with satellite data. Dating 
methods (e.g., radiocarbon and tephrochronology) are used when there is an absence 
of human observations. 

The total number of deaths due to volcanic eruptions is over 300,000 and the total 
damage is over USD $7 billion (2017 dollars). These numbers are probably 
underestimates, however, since the actual numbers are unknown for many events. 
Tables 1 and 2 list the deadliest and largest (VEI ≥ 6) eruptions in the last 4,000 years. 
Eruptions can also generate deadly tsunamis (Table 3). For example, most of the 36,000 
deaths from the 1883 Krakatau explosion resulted from the tsunami.

The events in the NCEI Significant Volcanic Eruptions Database were gathered from the 
Smithsonian Institution's Global Volcanism Program (GVP), the U.S. Geological Survey, 
volcano catalogs, national and government databases and reports, post-event 
reconnaissance reports, journal articles, newspapers, internet sources, email, and other 
documents. For a complete listing of references used to compile the database, please 
visit:  http://www.ngdc.noaa.gov/hazard/.

Triangles on the map represent the location, VEI, and number of deaths for significant 
volcanic eruptions. Gray triangles represent all volcanoes that did not cause death or 
damage based on the GVP catalog.

References:
Newhall C. G., and S. Self. 1982. The volcanic explosivity index (VEI): an estimate of 
explosive magnitude for historical volcanism. J Geophys Res (Oceans & Atmospheres), 
87: 1231-38.

Venzke E, R. W. Wunderman, L. McClelland, T. Simkin, J. F. Luhr, L. Siebert, G. 
Mayberry and S. Sennert (eds.). Global Volcanism, 1968 to the Present. Smithsonian 
Institution. (http://volcano.si.edu/reports_bgvn.cfm).
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Honolulu, Hawaii 96818, USA
Tel: 1-808-725-6050, Fax: 1-808-725-6055

Email: laura.kong@noaa.gov
URL: http://www.tsunamiwave.org

National Atmospheric and Oceanic Administration (NOAA)
National Centers for Environmental Information

World Data Service for Geophysics
325 Broadway

Boulder, CO 80305-3328, USA
Tel: 1-303-497-3158, Fax: 1-303-497-6513

Email: nicolas.arcos@noaa.gov
URL: http://www.ngdc.noaa.gov/hazard/
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